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This study aimed to detect any relationship that may exist between classroom 
teacher candidates’ class participation and their attention levels. The research 
method was a convergent parallel design, mixing quantitative and qualitative 
research techniques, and the study group was composed of 21 freshmen studying in 
the Classroom Teaching Department at U§ak University, Faculty of Education, in 
the autumn term of the 2014-2015 academic year. As a data collection instrument, 
NeuroSky’s Mindset EEG equipment was used to detect the students’ attention 
levels, with video-recording being used to detect their class participation. The data 
obtained were analysed using the PYTHON and MATLAB package programs. The 
findings showed that, according to the eSense metric, students’ level attention was 
averagely natural (43) as it was stated. The study concluded that there existed a 
moderate, positive correlation between students’ attention levels and class 
participation. 
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INTRODUCTION 

The changes that occur in individuals’ and societies’ needs and expectations add variety 
to the information that the individual must gather on a daily basis and make learning a 
necessity as well as an obligation, thereby increasing its importance. This in turn 
highlights the need in a general sense to study learning, which is defined as a permanent 
change in behaviour (Bilen, 2006), and the many interacting factors that affect it 
(McNamara, 1994) from all possible aspects. Even though these factors are basically 
classified in different ways according to their features, almost all theoretical 
classification refers to class participation and students’ attention levels, which were the 
variables in this study (Bacanli, 2002; Tuncer, Bal, Oziit, & Kose, 2012). 

Relevant studies underline that class participation is crucial in that it raises the quality of 
learning, and also point out that participating students are more open and eager to learn 
(Ames, 1992; Eryilmaz, 2014; Eryilmaz and Aypay, 2011; Pintrich & De Groot, 1990). 
Besides, a similar amount of importance is also attached to students’ attention levels, 
with attention in the classroom even being described as a prerequisite of learning 
(Driscoll, 2012; Massora & Cowan, 1993; Morgan, 2011; Schunk, 2008; Senemoglu, 
2005). In addition to their significance for learning, class participation and attention 
levels are understood to affect student motivation, as a highly motivated student displays 
high levels of attention and class participation (Fidan, 1996; Schunk, 2008). 
Furthermore, all this implies a relationship between class participation and attention 
levels. 

Based on this assumption, the relevant literature was reviewed, and it was observed that 
studies of class participation were in general about students’ motivation levels, self- 
organizational skills, and learning strategies (Pintrich and De Groot, 1990; Bomia, 
Beluzo, Demeester, Elander, Johnson, and Sheldon, 1997; Kayan-Fadlelmula, 2010; 
Eryilmaz and Aypay, 2011; Aypay and Eryilmaz, 2011; Eryilmaz, 2014), and that 
research about attention tended to focus mainly on hyperactive children as well as on the 
use of materials, measuring attention, and improving attention skills (Price, Crawford, 
Tottle, and Maunula, 2006; Stewart, Rule, and Giardona, 2007; Barkley, 2008; 
Demirova, 2008; Schmidt and Vandewater, 2008; Corkum, McGonnell and Schachar, 
2010; Rabiner, Murray, Skinner, and Malone, 2010; Tahiroglu, (,'elik. Seydaoglu, Uzel, 
and Altunba§, 2010; inel, 2014; Sezer, inel, Se 9 kin, and Uhnjtnar, 2015). 

To the best of the researcher’s, research that has tested the link between class 
participation and attention levels was still limited in the literature review, which 
reinforces the purpose and originality of this research. Furthermore, the detection and 
analysis of students’ attention levels when participating in real classroom settings 
increase the ecological validity of the study. 

Research Purpose 

This study aimed to detect the link between class participation and attention levels in the 
first-year classroom teaching students at U§ak University, Faculty of Education. In the 
light of this goal, answers were sought to the following research questions: 
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1. What are the students’ attention levels when participating in the class? 

Is there a significant relationship between the students’ attention levels during class 
participation and their class participation rates? 

METHOD 

The study design was a convergent parallel one, in line with triangulation in research 
methods. In convergent parallel design, qualitative and quantitative data are 
simultaneously collected but separately analysed (Creswell & Plano Clark, 2014). In this 
study, the time series experimental design was used to collect the quantitative data, and 
instrumental observation was made to collect the qualitative data. 

The time series experimental design, in which the measurement values repeated over 50 
or more periods of time are used (Tabachnick and Fidell, 2015), detects the change over 
the given period in the effects of the independent variable on the dependent variable 
(Wiersma, 1985; Scott and Usher, 1999; Stimbuloglu and Siimbuloglu, 2007; Erku§, 
2011; Sonmez and Alacapinar, 2011; Biiyiikoztiirk, (,'akmak, Akgiin, Karadeniz, and 
Demirel, 2012). 

Study Group 

Criterion sampling was used in the formation of the study group and the criteria were 
that the students were in their first year, taking the “General Geography” course, and 
voluntary participants. Along the lines of these criteria, 21 voluntary participants - 10 
male and 11 female - were selected from among the first-year students of classroom 
teaching in the Faculty of Education in the autumn term of the 2014-2015 academic 
year. 

This article was derived from the project that was supported by the Scientific Research 
Unit of U§ak University, no. 2013/SOSB004. Before the project, approval was given by 
the ethics committe at the university. Moreover, students participating in the study were 
chosen voluntarily in the context of research ethics. Before the project began, we 
presented each participant with a written agreement explaining several dimensions of the 
study and requesting participant’s acceptance to participate in the study based on their 
informed consent to do so (Neuman, 2009: 202). 

Data Collection Instruments 

NeuroSky’s MindBuilder - EM (MB) - EEG equipment was used to collect the 
quantitative data of the study, with video-recording being used to ensure stimulus 
synchronization and to detect class participation rates. 

Developed as a bio-sensor, NeuroSky’s Mindset is an instrument serving to interpret the 
electrical activity that occurs in the detection of states of attention and relaxation in the 
brain. Designed as a simple headset, the instrument has a part attached to the 
participant’s forehead, which serves as an electrode and allows the user to obtain brain 
signals from neural activity. The signals obtained are turned into numeric values 
between 0 and 100, and a data set is formed by reading the attention and meditation 
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value. In this data, the Delta, Theta, Alpha, Beta, and Gamma brainwave values, 
together with the attention and meditation levels, are attributed significance (Crowley, 
Sliney, and Murphy, 2010; Sezer, inel, Segkin, and UIngmar, 2015; MindWave User 
Guide, 2009; Salabun, 2014). 

Reliability of the Data Collection Instrument 

The study entitled “Assessing NeuroSky’s Usability to Detect Attention Levels in an 
Assessment Exercise”, which assesses the usability of NeuroSky’s MindBuilder - EM 
(MB) equipment, concludes that the EEG data from the equipment present results 
parallel to students’ attention levels (Rebolledo-Mendes, Dunwell, Martvnes-Miron, 
Vargas-Cerdan, de Freitas, Liarokapis, and Garcva-Gaona, 2009). 

In their study of the reliability of NeuroSky’s Mindset equipment in measuring 
participants’ attention and meditation levels, Crowley, Sliney, Pitt and Murphy (2010) 
compare the data obtained by means of Stroop and Towers of Hanoi tests with the data 
yielded by NeuroSky’s Mindset equipment, and conclude that NeuroSky’s Mindset 
equipment is a reliable instrument for measuring attention and meditation levels. 

In a similar vein, Sezer, inel, Segkin, and U lug mar (2015) test the suitability of 
NeuroSky’s Mindwave equipment for measuring attention levels, comparing the data 
yielded by the devices connected during the “d2” attention test with the results of the 
“d2” attention test. Their findings suggest a moderately [Kendall x (tau) 0.41] significant 
relationship between the data obtained from the “d2” attention test and those yielded by 
the equipment. This finding demonstrates that the equipment is a valid and reliable 
instrument for measuring attention levels. 

Experimental Process 

In the beginning of the experimental process, the classroom seating positions were 
arranged A-shaped, to the extent that the physical conditions allowed, so that every 
student could easily see the instructor. Then seven NeuroSky’s MindBuilder - EM (MB) 
devices were connected to each computer, with a total of 21 devices connected to three 
computers. The three video cameras previously installed in the classroom (one at the 
back - centre, one at the front - right, and one at the front - left) were simultaneously 
operated in the next phase. 

The practice stage took 40 minutes and 9 questions were asked to students in the 
classroom by the lecturer at the end of the course. Students voluntarily responded to 
them. At the same time, students’ attention levels were recorded via the NeuroSky’s 
MindBuilder-EM (MB) devices. 

9 open-ended questions involving the subject matters of the Physical Geography of 
Turkey were verbally asked to participants. These questions were designed around the 
level of synthesis in Bloom’s taxonomy. In the study, we focused not only on whether 
students participated in the course, but also on the correctness of the responses received. 
The questions were directed orally to students. Therefore, the indices of item-difficulty 
in questions have been not calculated. The level of difficulty in the questions was 
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constructed through expert opinion. In accordance with the purpose of this study, we 
looked at the relationship between students’ attention levels and their participation in the 
courses. 

Data Analysis 

For the analysis of the signals obtained from the NeuroSky’s MindBuilder - EM (MB) 
equipment, first the raw (not yet interpreted) digital signals were taken from the EEG 
device and recorded on a previously prepared database, with the signal, time, signal 
length, person, and electrode parameters being separately entered. Data loss occurred 
owing to students manually interfering with the device during the class - the data from 
seven such students were excluded from the analysis, which instead focused on the data 
from the remaining 14 students. The video recordings were viewed to detect the 
stimulus-time lengths of the data obtained, and the lengths (of class participation) were 
determined for each period detected. The Fourier transform signal processing method 
was used for the frequency study of the signals received from the EEG device in those 
moments. The data were then analysed by means of the PYTHON and MATLAB 
programs. 

The eSense metric was used to interpret the data analysis results. In this metric, the 
attention and meditation levels are scaled between 1 and 100. The natural state, or the 
basis, falls between 40 and 60. 60 to 80 is slightly high and 80 to 100 is very high. 
Likewise, 20 to 40 is slightly low and 0 to 20 is very low. The lower ends of the scale 
are found to appear in unexpected circumstances and in states of distraction and 
excitement (MindWave User Guide, 2009). 

FINDINGS 

1. Findings about Research Question One 

The first research question in the study was “What are the students’ attention levels 
when participating in the class?”. In order to find answers to this question, the questions 
previously prepared by the instructor were put to the whole class, and answers were 
elicited on a voluntary basis. The students’ attention level averages when answering the 
questions and the repeat participation figures were obtained, and the results are 
presented in Table 1. 
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Table 1 


Students’ attention level averages during class participation and repeat participation 


Device 

code 

X 

Variance 

SD 

Question 1 

Question 2 

Question 3 

Question 4 

Question 5 

Question 6 

Question 7 

Question 8 

Question 9 

Total 

al 

36,63 

296,52 

17,22 

1 




1 





2 

a3 

52,23 

267,39 

16,35 




1 

1 



1 

1 

4 

a4 

38,06 

332,73 

18,24 


1 


1 




1 


3 

a5 

60,05 

443,82 

21,07 

1 

1 

1 

1 

1 

1 

1 

1 

1 

9 

a6 

31,42 

674,08 

25,96 


1 


1 


1 




3 

a7 

45,39 

232,46 

15,25 


1 


1 




1 


3 

bl 

41,67 

235,09 

15,33 


1 


1 




1 


3 

b2 

39,41 

216,63 

14,72 





1 


1 

1 


3 

b3 

37,50 

303,54 

17,42 







1 

1 


2 

b4 

45,39 

178,75 

13,37 

1 









1 

b5 

39,85 

380,13 

19,50 


1 








1 

b6 

47,50 

346,07 

18,60 

1 


1 







2 

b7 

39,66 

287,54 

16,96 

1 







1 

1 

3 

cl 

52,68 

196,97 

14,03 


1 


1 

1 



1 

1 

5 

7 . X 

43,39 














The results presented in Table 1 suggest that attention level averages were low for seven 
students (those with device codes al, a4, a6, b2, b3, b5, and b7). According to the 
eSense metric, these values were below normal attention levels. This could be explained 
by the finding that “Attention levels drop in states of excitement”, as quoted in the 
eSense metric: when the video recordings were viewed, those students seemed to 
hesitate when participating. The video recordings of the students with normal attention 
levels, however, showed that they were more confident. 

2. Findings about Research Question Two 

The second research problem in the study was “Is there a significant relationship 
between the students” attention levels during class participation and their class 
participation rates?’ For this problem, the previously found attention level averages 
were compared with the students’ participation rates. The Pearson Correlation 
Coefficient calculated is presented in Table 2. 
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Table 2 

The Pearson correlation coefficient for the link between students’ attention levels during 
questions and answers and the class participation rates 




(1) 

(2) 

Attention level (1) 

Pearson Correlation 

1 

,699(**) 


Sig. (2-tailed) 


,005 


N 

14 

14 

The number of 

Pearson Correlation 

,699(**) 

1 

participating 
students (2) 

Sig. (2-tailed) 

,005 



N 

14 

14 


The analysis results presented in Table 2 suggest a moderate, positive correlation 
between the students’ attention levels during class participation and the participation 
rates. This finding could be interpreted as increased attention levels in students leading 
to increased active participation. Conversly, it could also be argued that increased active 
participation leads to increased attention levels. 

On the other hand, the regime distribution graph of the students’ attention levels during 
class participation is presented in Graph 1: 



Graph 1 

Distribution between class participation and attention levels 
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The graph suggests that the students coded 1, 3, 5, and 9 had attention levels a little 
under the normal range described in the eSense metric. Taking into account the fact that 
the same students also participated in the class, this could be caused by excitement, as 
explained in the eSense metric. 

DISCUSSION AND CONCLUSION 

This research studied students’ attention levels during class participation. In order to 
encourage participation, nine geography questions were put to the students and answers 
were received. The students’ attention levels were examined when they answered the 
questions, in other words, when they participated in the class. Despite the low number of 
students, those with higher class participation rates were found to have higher-than- 
average attention levels throughout the class. The correlation analysis results also point 
to a significant positive link between the students’ class participation and their attention 
levels. The research findings could therefore be presented as evidence corroborating the 
assumption in the literature that students participating in class have higher attention 
levels (Fidan, 1996; Schunk, 2008). 

Steinert & Snell (1999) put forward that students participated effectively in interactive 
lessons that involving techniques such as asking a question, questioning, brainstorming, 
small group study, and rhetorical questions. For them, the use of interactive lecturing 
can promote active learning, heighten attention and motivation, and give feedback to the 
teacher and the student in the lecture process. At this point, we note that students’ 
attention decreases at first when any question are asked to students (inel, 2014; Sezer, 
inel, Se?kin & Ulufmar, 2015). The value of interactive lecturing rests on the premise 
that active participation and involvement are a prerequisite for learning beyond the 
recall of facts, and that students must be attentive and motivated in order for learning to 
occur. Knox (1986) pointed out that questioning the audience is probably one of the 
most frequently used interactive techniques. Questions can trigger students’ interest, 
arouse attention, operate as an 'ice breaker’, and provide valuable feedback to the 
teacher and student alike. As discussed above, the act of asking a question has a 
moderator role enabling students to participate in class and enhancing students’ attention 
in the learning process. Students increase their attention as well as participating in the 
lesson. Although the researchers have not encountered any study measuring 
quantitatively the relationship between students’ attention and class participation in real 
classrooms, it is possible to say that the discussion based on relevant literature supports 
the findings revealed in this study. 

Based on these findings, it could be proposed to create learning settings with more focus 
on teaching strategies, approaches, and methods that would enable students to 
participate more actively in the process of learning and teaching from the cognitive, 
affective, and behavioural aspects: in a process where students structure their knowledge 
and link their old knowledge with new and daily knowledge through active class 
participation, they will be more cognitively focused on the class. 
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Turkish Abstract 

Sinif Ogretmeniligi Boliimu Birinci Sinif Ogrencilerinin Dikkat Seviyeleri ve Simf 
Katilunlan Arasindaki tli^ki 

Bu 9 ali§ma, sinif ogretmeni adaylarinm sinif katilimlariyla dikkat seviyeleri arasindaki ili§kiyi 
ortaya 9 ikannayi ama 9 lamaktadir. Ara§tinna yontemi olarak nicel nitel ara§tirma tekniklerini 
kanna olarak ele alan yakinsak paralel dizayn kullamlmi§ ve 9 ali§ma grubu 2014-2015 akademik 
yili giiz doneminde U§ak Universitesi Egitim Fakiiltesi Sinif Ogretmenligi Bolumii'nden se 9 ilmi!j 
21 birinci sinif ogrencisinden olu§maktadir. Veri top lama araci olarak, ogrencilerin dikkat 
seviyelerini ol 9 inek i 9 in NeuroSky's Mindset EEG cihazi; sinif katilrmlanm belirlemek i 9 in de 
video kayitlan kullamlmi§tir. Elde edilen veriler PYTEION ve MATLAB paket programlari 
kullanilarak analiz edilmiijtir. ESense 6 l 9 umiine gore bulgular ogrencilerin dikkat seviyelerinin 
belli bir ortalama dtizeyde (43) oldugunu g 6 stenni§tir. Bu 9 ali§ma ogrencilerin sinif katilunlan ve 
dikkat seviyeleri arasinda pozitif yonde bir ili§ki oldugunu gostermektedir. 

Anahtar Kelimeler: dikkat seviyesi, sinif katiluni, NeuroSky’s MindWave Mindset (EEG), sinif 
ogretmeni adaylan 


French Abstract 

La Relation entre Niveaux d'Attention et Participation de Classe a Etudiants de Premiere 
annee dans Departements d'Enseignement de Salle de classe 

Cette etude a eu pour but de detecter n'importe quelle relation qui peut exister entre les candidats 
de professeur de salle de classe la participation de classe et leurs niveaux d'attention. La methode 
de recherche etait un design(une conception) parallele convergent, melangeant des techniques de 
recherche quantitatives et qualitatives et le groupe d'etude a ete compose de 21 etudiants de 
premiere annee etudiant dans le Departement d'Enseignement de Salle de classe a l'Universite 
Usak, la Faculte d'Enseignement(Education), dans le premier trimestre du 2014-2015 an 
universitaire. Comme un instrument de collecte de donnees, l'equipement d'EEG de Mentalite de 
NeuroSky a ete utilise pour detecter les niveaux d'attention des etudiants, avec l'enregistrement en 
video etant utilise pour detecter leur participation de classe. Les donnees obtenues ont ete 
analysees utilisant le PYTEION et les programmes de paquet MATLAB. Les decouvertes ont 
montre que, selon 1'eSense metrique, l'attention de niveau des etudiants etait moyennement 
naturelle (43) comme il a ete expose. L'etude a conclu qu'a la existe une correlation moderee, 
positive entre les niveaux d'attention des etudiants et la participation de classe. 

Mots Cles: niveau d'attention, participation de classe, la Mentalite de NeuroSky MindWave 
(EEG), candidats de professeur de salle de classe 
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Arabic Abstract 
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German Abstract 

Die Beziehung zwischen Aufmerksamkeitsstufen und Klassenbeteiligung an Erststudenten 
im Grundschulunterricht 

Diese Studie zielte darauf ab, jede Beziehung zu erkennen, die zwischen der Grundschullehrer- 
Kandidaten-Klassenbeteiligung und ihren Aufmerksamkeitsniveaus bestehen kann. Die 
Forschungsmethode war ein konvergentes Paralleldesign, das die quantitativen und qualitativen 
Forschungstechniken mischte, und die Studiengruppe bestand aus 21 Neulingen, die in der 
Primarschullehrerabteilung an der Universitat U§ak, Fakultat fur Erziehungswissenschaften, im 
Herbststudium des Fachhochschulabschlusses 2014-2015 studierten Jahr. Als 
Datenerfassungsinstrument wurde NeuroSky's Mindset EEG-Gerat verwendet, um die 
Aufmerksamkeit der Schuler zu erkennen, wobei die Videoaufzeichnung zur Erfassung ihrer 
Klassenbeteiligung verwendet wurde. Die erhaltenen Daten wurden mit den PYTHON- und 
MATLAB-Paketprogrammen analysiert. Die Ergebnisse zeigten, dass nach der eSense-Metrik die 
Aufmerksamkeit der Schiilerlnnen im Durchschnitt natiirlich (43) war, wie es festgestellt wurde. 
Die Studie kam zu dem Schluss, dass es eine moderate, positive Korrelation zwischen den 
Aufmerksamkeit der Schuler und Klassenbeteiligung gab. 

Schliisselworter: aufmerksamkeitsniveau, klassenbeteiligung, neuroskys mindwave mindset (eeg), 
grundschullehrerkandidaten 
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The Relationship between Attention Levels and Class ... 


Malaysian Abstract 

Hubungan antara Tahap Perhatian dan Penyertaan Kelas dalam pelajar tahun pertama di 
Jabatan Pengajaran 

Kajian ini bertujuan untuk mengesan apa-apa hubungan yang wujud penyertaan antara kelas dan 
tahap perhatian mereka. Kaedah penyelidikan adalah reka bentuk selari turtumpu, mencampurkan 
teknik penyelidikan kuantitatif dan kualitatif, dan kumpulan kajian adalah terdiri daripada 21 
mahasiswa yang menuntut di Jabatan Pengajaran Bilik Darjah di U§ak University, Fakulti 
Pendidikan, dalam jangka musim luruh 2014-2015 tahun akademik. Sebagai instrumen 
pengumpulan data, peralatan Mindset EEG NeuroSky telah digunakan untuk mengesan tahap 
minat pelajar, dengan rakaman video yang digunakan untuk mengesan penyertaan kelas mereka. 
Data yang diperoleh dianalisis dengan menggunakan program PYTHON dan pakej MATLAB. 
Dapatan kajian menunjukkan bahawa, menurut metrik eSense, perhatian tahap pelajar adalah 
averagely asli kerana ia telah dinyatakan. Kajian ini menyimpulkan bahawa wujud, korelasi 
positif yang sederhana antara tahap perhatian pelajar dan penyertaan kelas. 

Kata Kunci: Tahap perhatian, penyertaan kelas, NeuroSky ini MindWave Mindset (EEG), calon- 
calon guru kelas 


Russian Abstract 

B3aiiMOCBfl3b Meamy BiuiMainie YpoBHeu u YnacTHH Kjiacca b IlepBOKypcHtiKti b Kjiacce 
ITpenoflaBaHHe /I,enapTaMeHTOB 

3to HccJieflOBaHHe npoBOflqjiocb c qejibio o6napyaceqqa KaKiix-jiq6o OTqomeqqq, KOTopwe 
MoryT cymecTBOBaTb Meatfly KJiaccHbiM yuHTeneM h ero yueiiuKaMH h ypoBHeM hx 
B3anMonoHiiMaHiM. MeTOfl HCCJieflOBaHiM 6biji cxoflfliflHMCfl napajiJiejibHMH flM3aqq, 
ncnoJib30Banacb CMecb KOJiqqecTBeqqbix h KauecTBeqqbix MeTOflOB MCCJieflOBaqqa. Onbrntaa 
rpynna cocToana M3 21 nepBOKypcHHKa neflarornuecKoro (jtaicyjibTeTa b yHHBepcHTeTe Ymax. 
IIccJieflOBaHHe npoBOfliuiocb b oceHHHii ceMecTp 2014-2015 yue6Horo rofla. B KauecTBe 
HHCTpyMeHTa c6opa flaHHbix, HacTpoii EEG o6opyflOBaHHe NeuroSky iicnoJib30Bajic5i fljia 
onpefleneHHfl ypoBHeii BFiHMaiiua cTyfleHTOB, BHfleo3anHCH ncnoflb30Bajincb fljia MOHHTopuHra 
B3aHMOOTHomeHnii b Kjiacce. nojiyfleHHbie flaHHbie 6hjih npoaHajiH3HpoBaHbi c ncnoiib30BaHHeM 
nporpaMMHoro naxeTa Python h MATLAB. noJiyueHHbie flaHHbie noKa3ajiH, hto, b 
cooTBeTCTBHH c MeTpHKoii naxeT ESense, ypoBeHb BHHMaetM CTyfleHTOB 6biji cpeflHHii (43) icaic 
3to 6bijio CKa3aHO. B xofle HCCJieflOBaHiM MoatHO cflenaTb bbiboa, hto cymecTByeT yMepeHHaa, 
noJioatHTejiBHaa KoppejraqiM Meatfly ypoBqaMH BqnMaqna yqaiqqxca q nx yuacTneM b 3aqaTMax. 

KjitoueBbie CflOBa: ypoBeqt BFiHMaiiua, KJiacc yuacTna, NeuroSky’s MindWave Mindset (EEG), 
KaqflMflaTbi KJiaccqbiii pyKOBOflMTejib 
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